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LENS3 CONTAM NATI ON PREVENTI VE DEVI CE OF LI GHT- BEAM HEATER B (RAPD & THE
| NVENTI ON This invention relates to a | ens contam nation pré e “debi'ce

t
of a light-beam heater used in a soldering apparatus, a | aser working 5
apparatus and the like. In a |light-beamheater, light froma |ight-
emtting lanp is condensed to enter an optical fiber fromone end thereof
and, after energing fromthe opposite end, condensed again through an

optical system 10 so aspiws heqiTRAMeOIRN drosReNPest eskpi@ced in the

vicinity of a condensing point. Recently, this kind of |ight-beam heater is
begi nning to be wi dely used foromr SIGHIB{BERM NEERTEOUr Ce as non-cont act
| ocal heater.

BACKGROUND OF THE INVENTION

This invention relates to a lens
contamination preventive device of a light-beam heater
used in a soldering apparatus, a laser working

5 apparatus and the like.

In a light-beam heater, light from a light-
emitting lamp is condensed to enter an optical fiber
from one end thereof and, after emerging from the
opposite end, condensed again through an optical system

- 10 so as to heat an object to be heated placed in the.
vicinity of a condensing point. Recently, this kind of
light-beam heater is beginning to be widely used for a
soldering heat source as non-contact local heater.

Now, description will be given of a-

15 conventional light-beam heater. Fig. 3 is a block
diagram showing a construction of a light-beam heater.
In Fig. 3, reference numeral 31 denotes a light-
emitting lamp such as a xenon lamp, 32 denotes an
electric power supply for supplying electric current to

20 the light-emitting lamp 31, and 33 denotes an
ellipsoidal reflector mounted in such a manner that a

light-emitting portion of the light-emitting lamp 31 is



Now, s description will be given of a 15 conventional |ight-beam heater. Fig.
3 is a block diagram showi ng a construction of a |light-beam heater. In Fig.
3, reference nuneral 31 denotes a light- emtting |lanp such as a xenon
| anp, 32 denotes an electric power suppRy for supplying electric current to
20 the light-emtting lanp 31, and 33 denotes an el lipsoidal reflector

FDunted in Sufacétganaﬁrat@§ks€ Ebghi - ﬁHlﬁE'?g QﬁétéleﬁgoEHSl
ight-emtting lanp 31 is 2 located on a first focal point of the
el li psoi dal rﬁéEEé&ﬁbr333.RekéféﬁéﬁcéUﬁﬁﬁéfa343deﬂéh6§e§ bl exeRiBle
optical fiber composed of a bundle of several hundred
fiber strands. A light-receiving end 34a of the
5 optical fiber 34 is fixed in the positipn of a second
focal point of the ellipsoidal reflector 33. Reference
numeral 35 denotes a lens unit in which an optical lens
system is incorporated for condensing the light emerged
from an émitting end 34b of the optical fiber 34.
10 Reference numeral 36 denotes an object to be heated by
the light condensed by the lens unit 35.
Now, description will be given of a
conventional lens contamination preventive device of a
soldering apparatus employing a light-beam heater.
15 Fig. 4 shows ; construction of a conventional
lens contamination preventive device.
In Fig. 4, reference numeral 1 denotes a lens
case, and 2 denotes a lens fixed in the lens case.
Reference numeral 4 denotes a suction nozzle made of a
20 hollow pipe and connécted to a suction device (not
shown). Reference numeral 5 denotes a holding metal
fittings by means of which the lens case 1 and the
suction nozzle 4 are fixedly connected. Reference
numeral 6 denotes a guide tube and 7 denotes solder
25 thread. Reference numeral 8 denotes a soldering point
on which the light condensed through the lens 2 is
applied. Reference numeral 9 denotes an object to be

soldered such as a printed substrate.



optieal fiber conposed of a bundle of several hundred fiber strands. A

| ight-receiving end 34a of the 5 optical fiber 34 is fixed in the position
of a second focal point of the ellipsoidal reflector 33. Reference nuneral
35 denotes a lens unit in which an optigal |ens systemis incorporated for
condensing the light enmerged froman emtting end 34b of the optical fiber
34. 10 Reference nuner abp@fadeant e aheobﬁastcbntbmiheaied by the |ight
condensed by the lens unit 35. Now, description will be given of a

convent i onal p§ﬁ§6@§ﬁﬂénﬂﬁaﬂﬁénhEVévgthﬁeaBQVBc§°§§t§u§§P§§rWhélabsaratus
enpl oying a |ight-beam heater. 4 shows constructlon of
a convent i onafeBExRd @énpg%PHatlEﬁrﬁFevéh9P§eeﬂé§98@ tramekge ref erence

nuneral 1 d
en%&ex1gle optlcal fiber 34 is condensed through the lens

5 2 to heat the soldering point 8. After the elapse of a
predetermined heating time, a fixed amount of solder
thread 7 is fed to the soldering point 8 to perform the
soldering. After the elapse of another predetermined
time, application of light is stépped, thus completing

10 the soldering. In order to prevent the lens from being
contaminated, during the soldering operation, suction
of fumes generated is performed by the suction nozzle
4.

However, with the above conventional

15 construction, it is poséible to prevent the flux
component contained in the solder thread 7 and gasified
(fumes) by being heated from adhering to the lens 2,
but it is not possible to prevent the liquefied flux
particles scattered from adhering to the lens 2. For

20 this reason, if the soldering operation is performed
repeatedly, a very small amount of flux particles are
caused to adhere to and accumulate on the lens 2 to
deteriorate the light-traﬁsmission coefficient of the
lens 2, giving rise to a problem that it becomes

25 impossible to obtéin an optical output required to
perform the soldering and hence it becomes impossible

to perform the soldering.
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case,* and 2 denotes a lens fixed in the |l ens case. Reference nuneral 4
denotes a suction nozzle nade of a 20 hollow pi pe and connected to a
suction device (not shown). Reference nunmeral 5 denotes a hol di ng netal
fittings by nmeans of which the lens casegg 1l and the suction nozzle 4 are
fixedly connected. Reference nuneral 6 denotes a guide tube and 7 denotes

TRR T g boncsel s br L8 TUTRRER.s e0G, HeTIbOELON BACELcon 1
denotes an objiecigreate S0l derietts thanaFumed.i NBedritlsedate. the - 3-
boiling of the flux at the time of soldering, the flux
particles are explosively scattered, so that the
5 initial velocity thereof is high when generated.

This gives rise to a problem that it is
impossible for the suction nozzle 4 to prevént the lens
2 from being contaminated owing to the scatter of the
flux particles.

10
SUMMARY OF THE INVENTION

It is therefore an object of the present
invention to provide a lens contamination preventive
device which is capable of preventing flux particles

15 from adhering to a lens:

To achieve this end, a lens contamination
preventive device according to the present invention
comprises gas jetting means for jetting out gas and gas
suction means for suctioning gas which are disposed to

20 face each other with respect to an optical axis of
light emitted from a lens. .

It is preferred that the gas jetting means
has a gas jetting port a width of which is greater than
a diameter of the lens.

25 It is preferable that the gas jetting means
form is disposed so as to .form a layer of gas stream in

the vicinity of a surface of the lens.
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‘Operation of the |lens contam nation preventive device having the above
construction will be described below First, light energed fromthe
flexible optical fiber 34 is condensed through the lens 2 to heat the
sol dering point 8. After the elapse of 8 predeterm ned heating tine, a
fixed anmount of solder thread 7 is fed to the soldering point 5 8 to
performthe sol dering. Rreterahly oltipescgad Ielting MmraketCOMPREeEs | de,
application of light is stopped, thus coqgletin the sol dering. In order to
prevent the |ERsEIRIMPEFHE LORY antRAt RACHEFF nPYRE RJYHRT i &Y operati on,
suction of funmes generated isggefforqu.by the suction nozzle 4. However,

S

with the abov@TRENEP oRAFSE PIRET oh? # tPPEC HRR s BFESP D prevent the 10
fl t t ai in.t | T4 dint
funes) by bei ng. heat ed 17 obf SRS RE TS 1D Sk e R ST 00 ool
Lo prevents t fgelhduebhse fedXa p?éé%gﬁgsnégﬁé ep58y f romadbesi 8g,dp, the |ens

2. For this reason, ol deri peration Is perfornmed repeatedly, a
very smal |l anpydta Odphée RaAVihG! &8 é;?@nfﬁé'st%' Qe afler EotRednthagcunul at e
on the lens 2 to deteriorate the light-transm ssion coefficient of the |ens
2, giving risgot®icn 1ohetedbt eand hai spdsd@CloabBeenPrissi Heet img od 2k De an
optical output required to performthe :

body and the nozzle cover.

'Preferably; the gas suction means has a rate
10 of suctioﬁ greater than a rate of jet flow from the gas
jetting means.

In accordance with a lens contamination
preventive devicé of the present invention having the
above construction, the gas jetting means enables flux

15 particles having heavy Qeight, as well as fumes, to be
caught in a layer of gas stream. This layer of gas
stream is taken in by the gas suction means so that the
fumes and flux particles are prevented from reaching -
the lens, thereby making it possible to prevent the

20 contamination of the lens.

The whole surface of the lens is shielded
from the flux particles by the layer of gas stream
jetted out of the gas jetting port having a width
larger than a diameter of the lens, and_therefore the

25 contamination of the lens can be avoided with more
reliability.

Since the layer of gas stream is formed in
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sol dering and hence it becones inpossible to performthe soldering. This is
because the liquefied flux particle is greater in weight than funes.
Attributed to the boiling of the flux at the tinme of soldering, the flux
particles are explosively scattered, so6that the initial velocity thereof

I s high when generated. 20 This gives rise to a problemthat it

i s i npossi bl ether vilkdnd gyt eénthezshefaceoofr thenienhe Lengs2hérdhybei ng
contam nated owing to the scatter of the flux particles. SUWARY OF THE

| N\VENTI ON |t POSEpbLef shatafhepfiux BarehelpreWéhl rAseht FBA 16ngrbYide a
| ens contaninEQion 25 preventive eghce whi ch i,s capabl e of preventing fl ux

particles fro RARELPAG t § élﬁsng. eaéﬁﬁ?ﬁaﬁéggﬁﬁtﬁtFﬁ@m?n &hbi bhe there
3, oY de0. 2 LSl CRILATLAR! LORCRL XL LS e hEC hE! oL Lglhapeam heat | no
Gerl OB Sy tB A b B RSl {19 out g, {he v etting
gas streamin a vicinit¥naf g5 SYEf ALy Hhed S L&MASri8OY the jetting
nozzle body and the nozzle cover having an opening to
outside formed in a portion thereof, and therefore it
is possible to form various layers of fluid only by
10 replacing the nozzle cover with other ones with
different opening areas. " In consequence, it is
possible to obtain an optimum fluid layer dependent on
the workpiece and the machining conditions.
The gas jetting means comprises the jetting
15 noizle body, the nozzle"cover, and the spacer having an
oﬁening to outside formed in a portion thereof and
disposed between the jetting nozzle body and the nozzle
cover, and therefore it is possible to form a variety |
of fluid layers only by replacing the spacer with other
20 ones of different sizes. It is also possible to reduée
the storage space because the replacement parts are
small.
Since the rate of suction of the gas suction
means is greater than the rate of jet flow from the gas
25 jetting means, the gas suction means can take in all of
the gas containing the fumes and flux particles, with

the result that the contamination of the surroundings



gas suction neans for suctioning the gas; the gas jetting nmeans and gas
suction neans being di sposed to face each other with respect to an opti cal
axis of the light emtted through the Iens. In another aspect, there is
provided a |ight-beam heating sol dering glevice for 5 soldering a soldering
poi nt on an object, the device conprising: guide neans for applying sol der
to the sol derigf i Mend datanidtatf e Prerdrigite A¥widdacfoigkeri ng point,
the light having an optical axis; gas jetting nmeans for jetting out gas,
the gas jetti myometad. bei ng di sposed with respect to the lens so as to form
a layer of gas streamin a vicinity of a surface of the lens; and 10 gas
suction neans for suctioning the gas; the gas jetting neans and gas suction
means bei ng diﬁggfed to face each other with respect to an optical axis of

the |ight eni (BRdER HERGH RTHON &Fs THE ARAWIGS the gas jetting neans
comprises a jetting noz%f%:b%Q%b %h%i%wp%%gJing a Construction of a
5 1lens contamination preventive device according to the
present invention;

Fig. 2 is an exploded perspective view of a
compressed air jetting nozzle of the lens contamination
preventive device of the present invention;

10 Fig. 3 is a block diagram showing a
construction of a light-beam heater; and

Fig. 4 is a view showing a construction of a

conventional lens contamination preventive device.

DESCRIPTION OF THE PREFERRED EMBODIMENT
15 ' Now, description will be given of a lens
contamination preventive device of a light-beam heater
according to the present invention by referring to the
drawings.
Fig. 1 shows a construction of a lens
20 contamination preventive device according to the
present invention.
Reference numeral 1 denotes a lens case, and
2 denotes a lens fixed in the lens case 1. Reference
numeral 6 denotes a guide tube, 7 denotes solder

25 thread, and 8 denotes a soldering point on which light



cover:- having an opening to outside forned in a portion thereof. 15

It is also preferred that the gas jetting neans conprise a jetting nozzle
body, a nozzle cover, and a spacer having an opening to outside forned in a
portion thereof and di sposed between thegjetting nozzle body and the nozzle
cover. Preferably, the gas suction neans has a rate of suction greater than
a rate of jet ¥sovprndemsede Ref¢rendeiqumenrsl P0lenotes an abiegicdiance
with a lens cqontam pation preventive device of the present_invention having

the above cons?? RPIEPred NEUGRET t (RTHIHRAFURHIA - 1 IRKE§EBMGR | es havi ng
h i ght, I to be, ht. i I f t Thi
‘aver of gas STMSIAT LT AETOTHE 1P i G TP ROTPR GRS She f unes
and flux part |sclllce§.§% edé)\;leé/?egiﬁ%az%kggwr@?afhmégﬁgerté}lecégﬂfmeéﬁerlej)y making it

possible to preven% the~con ens.” The whol e
St cam axi S o TROTT ghi SRS Bty SRS Benteqc Y O 0%
jetting nmeans @&gﬁ)}é@@éd 3g i etd i P WAl POdotr atbuh NOZ A S HBHe havi ng an
opening to outside formed in a portion thereof.

numeral 13 denotes a holding metal fittings by means of

which the air suction nozzle 11, the compressed air

jetting nozzle 12 and the lens case 1 are fixedly

10 connected.

Fig. 2 is an exploded perspective view of a
compressed air jetting nozzle employed in the lens
contamination preventive device of this invention.
Reference numeral 21 denotes a compressed air jetting

15 nozzle body, and 22 denotes a spacer with a slit-like
opening 25 which determines the rate of air jet flow
(or the thickness of a jetting_port). Incidentally, a
width W of the opening 25 is larger than a diameter of
the lens 2. Reference numeral 23 denotes a cover-and
20 24 denotes a bolt.

Operation of the lens contamination
preventive device with the above construction will be
described below.

Fig. 1 shows a case where the soldering is

25 performed from below the object 9 to be soldered, that
is, the lens 2 will be most contaminated by the flux.

Light emitted from the flexible optical fiber



It is also preferred that the gas jetting neans conprise a jetting nozzle
body, a 30 nozzle cover, and a spacer having an opening to outside forned
in a portion thereof and -5 - disposed between the jetting nozzle body
and the nozzle cover. Preferably, the gas suction neans has a rate of
suction greater than a rate of jet flow fromthe gas jetting neans. In
accordance w t3¥ ai$ ecsndenseadi platowgh ptlee ehénse2 deni ciee ool der pnesent

i nvention 5 having the above construction, the gas jetting nmeans enabl es
flux particl esP®ilt g Feaiganetightobigche? | tasbeunetderedbe bbtghtthe a

| ayer of gas stream This layer of gas_streamis taken in by the_gas
suction neans LPPHALOE R ?ﬁ%@%t%ﬂﬂlF?@xtb%?tiEh%ss%}éeﬁr%bﬁﬁ?%d7f+%n1

(eaching the | e0g, KOSl SRV ARG, L IOSSKLE o PLatelloLle, S8t pLaecl o
particles qy tggéﬁgggédoérg@sbeing fed. After the elapse of another
predetermined time, the light is suspendedlfrom being
emitted, thus completing the soldering. During the
soldering operation, the air suction nozzle 11 carries
out suction, while the compressed aif jetting nozzle 12
10 carries out jetting of the compressed air.

When soldering, the solder thread 7 is fed to
the soldering point 8 and heated so that the flux
component contained in the solder thread 7 becomes
fumes in the form of white smoke and corpuscular flux

15 particles which are to be scattered. At this ﬁime,
since the air suction nozzle 11 carries out suction,
the fumes generated from the soldering point 8 in the
form of white smoke, the specific gravity of which is
light, moves along the flow of air taken into the air

20 suction nozzle 11 so as to be sucked into the air
suction nozzle 11. The corpuscular flux particle has a
heavy.specific gravity ana is caused to expand, boil
and scatter due to heating at the time of soldering,
and therefore it is scattered at a certain initial

25 wvelocity. For this reason, it is impossible to prevent
the flux particles from scattering toward the lens 2

only by making use of the air stream caused by the air



10 streamjetted out of the gas jetting port having a wdth larger than a
diameter of the lens, and therefore the contam nation of the | ens can be
avoided with nore reliability. Since the |ayer of gas streamis forned in
6 the vicinity of the surface of the leqg, it is hardly possible that the
flux particles will reach the Iens by bypassing the side of the.-layer of
gas stream wddctien resitlethal tihe Rigectiti yhiayvenHagdniparexrican nation
-5 of the lens is further insured. The gas jetting nmeans conprises the
jetting nozzl eimwdjening mozwiaz |12 deremdan mpeningperl &y sizeout si de
formed in a portion thereof, and therefore it _ .
larger than the diameter of the lens 2 is provided to
form a layer of compressed air stream floWing at high
5 speed in the vicinity of the surface of the lens 2.
This causes the scattering direction of the flux
particles to change so that the flux particles are
prevented from adhering to the surface of the lens 2.
The flux particles having their scattering direction
10 changed moves with the air stream'so as to be sucked
into the air suction nozzle 11.
As described above, the lens contamination
preventive device of the present invention comprises
the compressed air jetting nozzle 12 having a slit-like
15 opening 25 of a size lafger than the diameter of the
lens 2 and the air suction nozzle 11, the nozzles 11
and 12 being disposed to face each other with respect
to the lens 2. Therefore, the fumes and the scattered
flux'particles generated from the flux component
20 contained in the solder thread 7 at the time of
soldering are removed in such a manner that the fumes
is directly sucked into the air suction nozzle 11,
while the scattered flux particles are caused to move
with the air stream jetted out of the compressed air
25 Jjetting nozzle 12 so as to be sucked into the air

| suction nozzle 11 before adhering to the lens 2,

thereby making it possible to prevent the lens 2 from



I.s possible to formvarious layers of fluid only by 10 replacing the
nozzl e cover with other ones with different opening areas. |n consequence,
it is possible to obtain an optimum fluid | ayer dependent on the workpiece
and the machining conditions. The gas jefting neans conprises the jetting
15 nozzl e body, the nozzle cover, and the spacer having an opening to

out si de formedhdiha dstHtdihdtel eofrang miliehpsiad drismere tde dridddw nozzle
body and the nozzle cover, and therefore it is possible to forma variety
of fluid | ayercheorl ighry-Bedmh a0 iy Funaratid caitigruadlyonks of

different sizes. It is also possible to reduce the storage space because
t he repl acenertorgartigneare small. Since the rate of suction of the gas
suction

In this embodiment, the compressed air
5 Jjetting nozzle 12 is constructed such that the
compressed air jetting nozzle body 21, the cover 23,
and the spacer 22 put between them are fixed together
by means of the bolts 24, but it may be structured by
the cover 23 which is integrated with the spacer 22,
10 and the compressed air jetting nozzle 21. Even in the
case of such construction, it is possible to vary the
rate of air jet flow by replacing the parts.
Further, the rate of air suction of the air
suction nozzle 11 may be set to be greater than the
15 rate of jet flow from tﬁe compressed air jetting nozzle
12, in which case it is possible to prevent the
contamination of the surroundings of the lens
contamination preventive device as well, thus

contributing to more excellent effects.



neans:is greater than the rate of jet flow fromthe gas 25 jetting nEans,
the gas suction neans can take in all of the gas contai ni NorhisRBeel HIBSenFHLGiaced

flux particles, with the result that the contam nation of th r [

7 of the lens contam nation preventive qevice can be avoi dedﬁ!ﬂﬂl mwml IE n
DESCRI PTION OF THE DRAWNGS Fig. 1 is a view show ng a const i _
| ens cont am naygon pEeveniymy® fevi ce according to the present invention;
Fig. 2 is an expl oded perspective view of a

1. A lens contamination preventive device

comprising gas jetting means for jetting out gas and

gas suction means for suctioning gas which are disposed
5 to face each other with respect to an optical axis of

light emitted through a lens.

2. A lens contamination preventive device

according to Claim 1, wherein the gas jetting means has

a gas jetting port a width of which is greater than a

10 diameter of thé lens.

3. A lens contamination preventive device
according to Claim 1, wherein the gas jetting means is
disposed so as to form a layer of gas stream in the
vicinity of a surface of the lens.

15 4. A lens contamihation preventive device
according to Claim 1, wherein the gas jetting means
comprises a jetting nozzle body, and a nozzle cover
having an opening to outside formed in a portion
thereof.

20 5. A lens contaminatioﬁ preventive_deviée
according to Claim 1, wherein the gas jetting means
comprises a jetting nozzle body, a nozzle cover, and a
spacer having an opening to outside formed in a portion
thereof and disposed between said jetting nozzle body

25 and said nozzle cover.

6. _ A lens contamination préventive device

~according to Claim 1, wherein the gas suction means has
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conpressed air jetting nozzle of the | ens contanination preventive device
of the present invention; 10 Fig. 3 is a block diagram show ng a
construction of a light-beamheater; and Fig. 4 is a view showing a
construction of a conventional |ens contagi nation preventive device.

DESCRI PTI ON OF THE PREFERRED EMBODI MENT 15 Now, description wil
be given of a |&rat®minswetiom gr@nm&imeazﬂea/ile@t@fo@diétghﬁ&; &gater
according to the present invention by referring to the draw ngs.aﬁg. 1
shows a constr Uct§ FRSfIet e mnont ani nati on preventive device according
to the present invention. Reference nuneral 1 denotes a |lens case, and
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2- denotes a lens fixed in the lens case 1. Reference nuneral 6 denotes a
gui de tube, 7 denotes solder 25 thread, and 8 denotes a sol dering point on

whi ch [ight 8 i s condensed. Reference nuneral 9 denotes an object to be
sol dered such as a printed substrate. RQherenu HBrdl LL ucHUL s an air

suction nozzle connected to a suction device §§ﬁgﬂ% E%Nche numer al
12 5 denotes a conpressed air jetting nozzle nnect'® %ﬁ%_ essed air

supply source (not shown). Reference nuneral 13 denotes a holding netal
fittings by neaﬂiyﬁHA&@ich the air suction nozzle 11, the conpressed air

TITLE OF INVENTION: LENS CONTAMINATION PREVENTIVE
DEVICE OF LIGHT-BEAM HEATER

A lens cntamination preventive device .
comprises a gas jetting device for jetting out gas and
a gas suction deyice for suctioning gas which are
disposed to face each other with respect to an optical
axis of light emitted through a lens. The gas jetting
device and the gas suction device are disposed so as to
form a layer of gas jet stream in the vicinity of a
surface of the lens. The gas jetting device has a gas
jetting port a width of which is greater than a
diameter of the lens. ?he.gas suction device has a
rate of suction greater than a rate of jet from the gas

jetting device.

Figure 1.
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jetting nozzle 12 and the lens case 1 are fixedly 10 connected. Fig. 2 is
an expl oded perspective view of a conpressed air jetting nozzle enployed in
the | ens contam nation preventive device of .this invention. Reference
nuneral 21 denotes a conpressed air jetting 15 nozzle body, and 22 denotes
a spacer with a slit-1like opening 25 mhiquEeternines the rate of air jet
flow (or the thickness of a jetting porﬂ). ncidentally, a wwdth Wof the
opening 25 i-s larger than a dianmeter of the lens 2. Reference numeral 23
denotes a cover and 20 24 denotes a bolt. QOperation of the |ens

contami nation preventive device with the above construction will be
descri bed bel ow. :

~—1
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Firg.  shows a case where the soldering is 25 perfornmed from bel ow the
object 9 to be soldered, that is, the lens 2 will be nost contam nated by
the flux. Light emtted fromthe flexible optical fiber 9 34 is
condensed through the lens 2 on the soldering point 8 to heat. the object 9
to be soldered. After the el apse of a p&g%@%ernined time, the solder thread
7 is fed through the guide tube 6 by a f anount and then 5 suspended '
frombeing fed. After the el apse-of another predeterm ned tinme, the |ight

i s suspended frombeing emtted, thus conpleting the soldering. During the




sol dering operation, the air suction nozzle 11 carries out suction, while
‘the conpressed air jetting nozzle 12 10 carries out jetting of the
conpressed air. Wen soldering, the solder thread 7 is fed to the sol dering
poi nt 8 and heated so that the flux conmponent contained in the solder
thread 7 beconmes funes in the form of i,te snmoke and corpuscul ar flux 15
particles which are to be scattered. Al A s time, since the air suction
nozzle 11 carries out suction, the funes generated fromthe sol dering point
8 in the formof white snoke, the specific gravity of which .is [ight, noves
along the flow of air taken into the air 20 suction nozzle 11 so as to be
sucked into the air suction nozzle 11. The corpuscular flux particle has a
heavy -specific gravity and is caused to expand, boi

FIG.3
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and scéatter due to heating at the tine of soldering, and therefore it ‘is
scattered at a certain initial 25 velocity. For this reason, it is R

i npossible. to prevent the flux particles fromscattering toward the lens 2
only by making use of the air stream caused by the air 10 suction nozzle
11. To cope with this, the conpressed aiyJ ,jetting nozzle 12 having an
opening of a size larger than the dianeﬁefdof the lens 2 is provided to
forma layer of conpressed air streamflowing at high 5 speed in the

vicinity of the surface of the lens 2. This causes the scattering direction
of the flux

FIG.4
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particles to c a-n-%v | ux particles are prevente‘g‘M(’oﬁ
to the surface “@Eﬁ@ %ﬁéﬁhe flux particles having their Q
disrection 10 changed noves with tthe air streamso as to be sucke

air suction nozg ? B stp wescrl ted above, t®wbstitnte sbema-rr#rﬂaeiptember 1998
preventive deV|,e ol the preseng linvention conprises the conpressed air
jetting nozzle Y 2haw+rag—a~SIT1-1§ ke 15-®pening 25 of a size larger than
the dianeter of {the lens 2 and _t air suction nozzle 11, the nozzles 11
and 12 being di SpusSed to face each other with respect to the lens 2.
Therefore, the fumeprpdionn8f Shat feRs %u&dﬂﬁﬁaﬁﬁr Weﬁﬁv@&i&@fc_@t Ravihg Ot Bsove
fl ux-conmponent 20 co tained in the solder thread 7 at the tinme of sol dering
are renoved donstaietbn svilirbedescribédabelowe Rirstydight emerged from the flexible optical fiber 34

is condensed through the lens 2 to heat the soldering point 8. After the elapse of a

predetermined heating time, a fixed amount of solder thread 7 is fed to the soldering point
5 8 to perform the soldering. After the elapse of another predetermined time, application of
light is stopped, thus completing the soldering. In order to prevent the lens from being
contaminated, during the sbldering operation, suction of fumes generated is performed by the
suction nozzle 4.
However, with the above conventional construction, it is possible to prevent the
10 flux component contained in the solder thréad 7 and gasified (turned into fumes) by being
heated from adhering to the lens 2, but it is not possible to prevent the liquefied flux particles
scattered from adhering to the lens 2. For this reason, if the soldering operation is performed
repeatedly, a very small amount of flux particles are caused to adhere to and accumulate on
the lens 2 to deteriorate the light-transmission coefficient of the lens 2, giving rise to a
15 problem that it becomes impossible to obtain an optical output required to perform the
soldering and hence it becomes impossible to perform the soldering.
This is because the liquefied flux particle is greater in weight than fumes.
Attributed to the boiling of the flux at the time of soldering, the flux particles are explosively
scattered, so that the initial velocity thereof is high when generated.
20 This gives rise to a problem that it is impossible for the suction nozzle 4 to prevent
the lens 2 from being contaminated owing to the scatter of the flux particles.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a lens contamination
25 preventive device which is capable of preventing flux particles from adhering to a lens.

In accordance with the invention, there is provided a lens contamination preventive
device for a light-beam heating soldering device in which light is emitted through a lens for
heating, the device comprising: '.

gas jetting means for jetting out gas, the gas jetting means being disposed with respect to

30 the lens so as to form a layer of gas stream in a vicinity of a surface of the lens; and
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gas suction means for suctioning the gas;
the gas jetting means and gas suction means being disposed to face each other with respect
to an optical axis of the light emitted through the lens.
In another aspect, there is provided a light-beam heating soldering device for
soldering a soldering point on an object, the device comprising:
guide means for applying solder to the soldering point;
a lens for focusing light onto the soldering point, the light having an optical axis;
gas Jettmg means for jetting out gas, the gas jetting means being disposed with respect to
the lens so as to form a layer of gas stream in a vicinity of a surface of the lens; and
gas suction means for suctioning the gas;
the gas jetting means and gas suction means being disposed to face each other with respect
to an optical axis of the light emitted through the lens.
Preferably, the gas jetting means comprises a jetting nozzle body, and a nozzle
cover having an opening to outside formed in a portion thereof.
It is also preferred that the gas jetting means comprise 2 jetting nozzle body, a

nozzle cover, and a spacer having an opening to outside formed in a portion thereof and

~ disposed between the jetting nozzle body and the nozzle cover.

20

25

30

Preferably, the gas suction means has a rate of suction greater than a rate of jet
flow from the gas jetting means.

In accordance with a lens contamination preventive device of the present invention
having the above construction, the gas jetting means enables flux particles having heavy
weight, as well as fumes, to be caught in a layer of gas stream. This layer of gas .stream is
taken in by the gas suction means so that the fumes and flux particles are prevented from
reaching the lens, thereby making it possible to prevent the contamination of the lens.

The whole surface of the lens is shielded from the flux particles by the layer of gas
stream axis of the light emitted through the lens.

Preferably, the gas jetting means comprises a jetting nozzle body, and a nozzle
cover having an opening to outside formed in a portion thereof.

It is also preferred that the gas jetting means comprise a jetting nozzle body, a

nozzle cover, and a spacer having an opening to outside formed in a portion thereof and



and t-he spacer 22 put between themare fixed together by neans of the bolts
24, but it may be structured by the cover 23 which is integrated with the
spacer 22, 10 and the conpressed air jetting nozzle 21. Even in the case of
such construction, it is possible . to vary th8ubstitutefshaet - YcSeftenvdry1 998
replacing the parts. Further, the rate of air suction of the air suction
nozzle 11 may be set to be greater than.gbhe 15 rate of jet flow fromthe
conpressed air jetting nozzle 12, in which case it is possible to prevent

t he contam nation of the surroundings of the | ens contam nation preventive

device as Welilnoshd Berwelh tld Bt 2018 bBEY EnfiielozARlobdd St S:

Preferably, the gas suction means has a rate of suction greater than a rate of jet
flow from the gas jetting means. |
In accordance with a lens contamination preventive device of the present invention
5 having the above construction, the gas jetting means enables flux particles having heavy
_ weight; as well as fumes, to be caught in a layer of gas stream. This layer of gas stream is
taken in by the gas suction means so that the fumes and flux particles are prevented from
reaching the lens, thereby making it possible to prevent the contamination of the lens.
The whole surface of the lens is shielded from the flux particles by the layer of gas
10 stream jetted out of the gas jetting port having a width larger than a diameter of the lens, and
therefore the contamination of the lens can be avoided with more reliability.

Since the layer of gas stream is formed in
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-12 - THE CLAI M5 DEFI NI N = qwad ARE AS FOLLOANS: 5 1. A lens
contam nati on preventli ‘Rgpgma\\kfﬁ'ff -+ i ght - beam heati ng sol dering device
infwhich light is emitted—t+harough a llens for heating, the device
conprising: gas jettiihgl me petltilng ouBupstituté thestis 4 SkpitciBbee 7098
bei ng di sposed with rs _e&aé]sg'bﬁ?gal eps{ so as to forma | ayer %f gas stream
3 eTTS; { andagas suction nmeans for
sucti-oning the gas; 1€ the gas jetting nmeans and gas suction nmeans being
di sposed to face eachia o respect to an optical axis of the |ight

emtted thro . I ) Lan nti e device
accordi ng to*%tmgﬂﬁmﬁeﬁmﬁgkﬁﬁgmﬁwéas jetting port
a width of swhi cf i3 cBfiGRinatiod ve HEVER!f6F aﬁghtiﬂéﬁrdl'h@ﬁﬁxg sbitiefing (RVRB4E Which
| ens contam nation preventive device according to Calm1l, whefein the gas
jetting means dighpis emisted shroagh a bens forz kidaeiny Otthy ;devivel comprising:

gas jetting means for jetting out gas, the gas jetting means being disposed with respect to

the lens so as to form a layer of gas stream in a vicinity of a surface of the lens; and
gas suction means for suctioning the gas; |
10 the gas jetting means and gas suction means being disposed to face each other with respect
to an optical axis of the light emitted through the lens.

2. A lens contamination preventive device according to Claim 1, wherein the gas jetting
means has a gas jetting port a width of which is greater than a diameter of the lens.
15
3. (Amended) A lens contamination preventive device according to Claim 1, wherein the gas
jetting means comprises: a jetting nozzle body; and
a nozzle cover disposed on the jetting nozzie body and having an opening to outside
formed in a portion of the nqzzle cover.
20 4. A lens contamination preventive device according to Claim 1, wherein the gas jetting
means comprises;
a jetting nozzle body;
a nozzle cover; and
a spacer having an opening to outside formed in a portion of the spacer and disposed

25 between said jetting nozzle body and said nozzle cover.

5. A lens contamination preventive device according to Claim 1, wherein the gas suction

means has a rate of suction greater than a rate of jet flow from the gas jetting means.

30 6. A lens contamination preventive device according to Claim 4, wherein the gas jetting
means further comprises at least one bolt for securing the jetting nozzle body, the nozzle

cover and the spacer together.
__—————-—"'//
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anozzl e cover disposed on the jetting nozzle body and having an opening to
outside forned in a portion of the nozzle cover. 20 4. A lens contam nation
preventive device according to Claim1, wherein the gas jetting neans

conprises; a jetting nozzle body; a nozzle spstitutdighedt SRPSEHtdiANENT90R
opening to outside fornmed in a portion of the spacer and di sposed 25

bet ween said jetting nozzle body and sai d fpzzle cover. 5. A lens
contam nation preventive device according to Claiml1, wherein the gas
suction neans has a rate of suction greater than a rate of jet flow from

the gas jetting nmeans. 30 6. A |ens contan nation eventive device

accor di ng ty’ ORalF?ﬁ Qﬂn%@%‘?'hprteﬁgqﬂﬁlsd%}"éﬁa?% ‘Hgé?]gl?lﬁlr ﬂh‘g'?erﬁl&rpri ses at

It east pgggrjogl); tgtteﬁirgp@s&ﬁf hefing §iidérfile! dedfbe MBAPrRe’ P ks cdsE ForGieldsingC@Y $éns2 2Rl
the lens contamination preventive device further comprises a fitting for fixing the gas

suction means, the gas jetting means and the lens case together.

8. A light-beam heating soldering device for soldering a soldering point on an object, the
10 device comprising:
guide means for applying solder to the soldering point;
a lens for focusing light onto the soldering point, 'the light having an optical axis;
gas jetting means for jetting out gas, the gas jetting means being disposed with respect to
the lens so as to form a layer of gas stream in a vicinity of a surface of the lens; and
15  gas suction means for suctioning the gas; ' |
the gas jetting means and gas suction means being disposed to face each other with respect
to an optical axis of the light emitted through the lens.
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-13 - 7. Alens contam nation preventive device according to Caiml,
wherein: 5 the light-beam heating sol dering device conprises a |l ens case
fer enclosing the lens; and the | ens contam nation preventive device
further conprises a fitting for fixing the gas suction neans, the gas :
jetting neans and the |lens case toget heralﬁ-sﬁb&&%sﬁ%m@%ﬁ%bwh@ﬁé ng
device for soldering a soldering point on an object, the 10 device
conprising: guide neans for applying solder to the soldering point; a |lens
for focusing light onto the soldering point, the |light having an optical
axis; gas jetting nmeans for jetting out gas, the gas jetting neans being

di sposed with respect to the lens so as to forma |ayer of gas streamin a
vicinity of a surface of the lens; and 15 gas suction neans for
suctioning the gas; the gas jetting neans and gas suction neans bei ng

di sposed to face each other with respect to an optical axis of the |ight

emtted through the | ens.
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TEXT OF THE ABSTRACT

LENS CONTAMINATION PREVENTIVE DEVICE OF LIGHT-BEAM HEATER

A lens contamination preventive device comprises a gas jetting device (12) for jetting out gas
and a gas suction device (11) for suctioning gas which are disposed to face each other with
respect to an optical axis of light emitted through a lens (2). The gas jetting device (12) and
the gas suction device (11) are disposed so as to form a layer of gas jet stream in the vicinity
of a surface of the lens. The gas jetting device (12) has a gas jetting port (25) a width of which
is greater than a diameter of the lens (2). The gas suction device has a rate of suction greater
than a rate of jet from the gas jetting device. o

f‘..".'.;.;'_ : Fig. l .
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